We reinvestigated the organization of the premotor cortex (PM) using intracortical microstimulation. Movements of forelimb, hindlimb, and orofaeial structures were evoked from broad regions of PM that appeared to be contiguous with other motor areas. There were two principalL findings: (1) the somatotopy of PM lies roughly parallel to that of the primary motor cortex (MI). Forelimb movements were evoked from sites deep in the caudal bank of the arcuate sulcus and throughout the adjacent cortex bounded by a face representation (laterally) and a hindlimb representation (medially and caudally); (2) unlike the MI, the PM forelimb representation overlaps significantly with its own face representation. PM hindlimb movement sites overlap only slightly with PM forelimb sites, in a manner similar to the MI. There was no obvious boundary between PM, MI, or supplementary motor area hindlimb representations. The present findings are discussed in relation to recently identified subdivisions of the PM.
Introduction
Efforts to segregate the primary motor cortex (MI) into different functional subdivisions have met with only limited success (Strick and Preston, 1982a,b; Humphrey and Reed, 1983; Aizawa et al., 1990) . In contrast, the non-primary motor a:reas have experienced a recent spate of subdivisions. The frontal eye field (FEF) has separate regions for saccadic and smooth pursuit eye movements (Gottlieb et al., 1993) . The supplementary motor area (SMA) has at least two different forelimb movement areas: a caudal one (SMA) specialized for internally-guided actions (e.g., using a remembered sequence) and a slightly more rostral one (pre-SMA) specialized for externally-guided actions (e.g., using a visual cue) (Shima et al., 1991; Shima and Tanji, 1994) , as well as its own supplementary eye field (SEF, Schlag and Schlag-Rey, 1987) . The premotor cortex (PM) has a separate dorsal area (PMd), where pre-movement 'set' re-* Corresponding author. Tel.: +31 10 408 7298; Fax: +31 10 436 5780; E-mail: godschalkOa:aat.fgg.eur.ni. lated activity is more common, and a ventral (PMv) area, where movement-related activity dominates (Mushiake et al., 1991; Kurata, 1993 ). PMv appears to have at least two different specialized areas of its own. One part of PMv, just caudal to the genu of the arcuate sulcus, has units that are related to both the hand and face (Gentilucci et al., 1988) , some of which operate in a face-centered coordinate system (Fogassi et al., 1992) and others of which operate in a hand-centered coordinate system (Graziano and Gross, 1994) . The other part of the PMv, more lateral, has units that appear to encode grip force similar to units in the MI (HeppReyrnond et al., 1994) . Unlike the SMA, it remains unclear where the various subdivisions of the PM lie in the overall somatotopic architecture of the PM, or if the PM has zero, one, or more complete somatotopic map(s). PM connections with the MI indicate that its somatotopy is roughly like that of the MI (Matsumura and Kubota, 1979; Muakkassa and Strick, 1979; Godschalk et al., 1984 ; see also Moreeraft and Van Hoesen, 1992) . Single-unit recordings have generally supported this view (Kurata et al., 1985; Gentilucci et 
